Iron deprivation blocks multilineage haematopoietic differentiation by inhibiting induction of p21(WAF1/CIP1).
Iron is required for the differentiation of HL-60 cells along the monocyte lineage in vitro, reflecting a requirement for iron in the transcriptional induction of the p21(WAF1/CIP1) gene. To determine if the same requirement holds true for differentiation in other cell lineages and for primary human CD34(+) bone marrow precursor cells, we induced granulocyte differentiation by treating HL-60 cells with dimethyl sulphoxide, and erythroid or megakaryocytic differentiation by treating K562 cells with butyrate or phorbol myristate acetate, respectively. Nitro blue tetrazolium reduction, expression of haem, or expression of CD41 was used to assess granulocytic, erythroid, or megakaryocytic differentiation respectively. Purified CD34(+) cells were cultured with granulocyte/macrophage-colony stimulating factor and stem cell factor to induce myelomonocytic differentiation. Iron deprivation was induced by desferrioxamine. p21(WAF1/CIP1) antisense oligonucleotides were used to inhibit p21 expression. Iron deprivation blocked p21 induction as judged by real-time polymerase chain reaction assays. In addition, both iron deprivation and p21 antisense blocked CD34(+) cell differentiation. These observations were not explained by induction of widespread apoptosis under conditions of iron deprivation. We concluded that both iron and functional p21(WAF1/CIP1) are required for in vitro differentiation of human haematopoietic precursors along multiple cell lineages.